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(57) Abstract: A process for microbiologically producing coenzyme Qio at a high eflBciency by using a gene of the synthesis of 
^ coenzyme Q,© side chain originating in a fungus belonging to the genus Saitoella. A DNA having the base sequence represented by 
SEQ ID NO:l; a DNA having a base sequence derived from the base sequence represented by SEQ ID N0:1 by deletion, addition, 
insertion and/or substitution of one or more bases and encoding a protein having a decaprenyl diphosphate synthase activity; and a 
DNA being hybridizable under stringent conditions with the DNA comprising the base sequence represented by SEQ ID NO:l and 
1^ encoding a protein having a decaprenyl diphosphate synthase activity. 
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m m m 

mi^^S a i t o e 1 1 aJg{CJl-rS*0J; ^tl^U^mzmAir ^ 
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^ ^gt L T ^ <7)iiymS ^^fifefe {^1 J: PS-r 5 ^ }d J: o T XHe^ (c: $ ttT 
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mm-r^:i ti^m^x-:^^ t^^hti^T!)^, ^(D^m^mt \^xn=^=^>-^^ 
:ifi^xi^y':^-:f\^=^/i^2mm-^^mm(DmB'T't \.xn. S c h i z o s a 

5 ccaromyces pombe (ij^gB^pg — 1 73076) -^Glucon 
obacter suboxydans (4$^¥ 10 — 57072) jfei:*V^< O 

Q ^o<^^Mi^^^-h^tn\^^^-r. ^tih(DU^!^xnmm&^^j:mm^^j^mmm 

10 '^mm<D:^mmmB^^mm'r^^t7im^fix\^^fco 

:^^mi-i. ±m(D^mi^m-r^r^m^m^-rh-<< . s a i t o e i i amiz. 

15 

±mB^^m^-r^^i:^. ^mmxit. ^-r. s a i t o e i i ami^m-r^ 

20 LT^m^^irSr tic j; ^^^^ >'1^V A Q , ^ ^55b^ i: < $ -^-5 r ^ 

^^?^^^fi. ^^^^if-f AQlo^lt^;^6t)#fl:^C^tmLTV^S S a i toe 

25 W^:^^mn. \iXy(D (a) . (b) JL\t (c) ODNATfcS : 
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= — Ki" S D N Ao 

^^mn^k. &^T(D (d) x(i (e) (D'^^^^<^mx^h^ 

pNTSalT'feSo 
P.^ . ^§ ^m^i^ ±1E D N A T ?f0«*5ife L T /.e 5 mW^^i^ Xh^h^o 
15 ^^mcDm^WL^l^t LTfi. Escherichia coli ;d5^ig(^fflV^ 

20 $i^JfeV^;6S^ Escherichia coli ig{-^v> ^H-So E s c h 
e r i c h i a coli c^^^-fS n ^/f^^f A Q {i, =iaLi/if.Y g-^fe 

='::I^^1^Vi^Qlo^it|5^e^#*('^0LTV^5 S a i t o e 

25 1 1 am{-S-r6^m:?»*b;*:^SJt^^^^gt-rsfcJ?)(Dl^rt^m*afci^ r,^. 
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^:i'5. — DPS— 1 (5' — A AGG ATC CTNYTNC AYG A 

YGAYGT— 3' ) RXfU P S - 1 IAS (5' -ARYTGNADRAA 
YTCNCC-3' ) $^fflV^ (7i*3, ^ ^ T':^ Lf:lia^lJ4'(D^ RfiA^fcfiG. 
5 YfiC^fcfiT. ^LTNfiG, A, fc«C ^;^-t-o ) . PCR^9 4'C, 

4 O lE]iil'9aM-rr ^ (CI j; 19 , S a i t o e 1 1 a Jl (ZUSi-SK® ^ S a i t o e 
11a complicata IFO 10748 (D^-^i^^M^^^^ 

i^^^<Dm 2 2 o b p (Dm>fA^mi^ < ^:zt^. ^(Dm^^(Dm.mmm^M 

^ :LX'mz:^mmM.B^(D^M^m"^%-r ^tii^ia-i. S a l t o e l l a c 

omplicata IFO 1074 8 (^^^^^itfe^-^MIS^^ E c o R I 

^ i^o a — -5 r t T' # -5 o 

# ^ tLfc ^ a — >- {z:-^ ^ ;}x § X ^ 1^= /V 2 j^l^-^fife^* jte^ (^o V > T i^S 

ga^ijfD^^^frofci: ^^5. ia^ij^(^ia^ij#^i (^TFb/cigsia^u^itor ^^^^ 

20 2{C^bfc^CD-Cfc«9. r r {Z«7=';?7^U=:7V2^^^^^^C7)itfe^t UT4# 
*^l^c7)DNA}i, :^£@2^lJ:6Sg£^J#^ 1 (ClSSmcT) ^jt^Tfe^ DN ATfeo T 

-^1 };i^i-±tMd^iJ;5^f>:^^SDNA^>^ hV^^i^^l^ h^J^^i^^TX^^^ Zf V -^^ 



wo 01/14567 PCT/JPOO/05659 

5 

tit. mj^mmmm mn ^M^^m^pcRm takkaj 35 (17), 

2951-3178 (1990) XliU enry A. Erlich^R SP0^iP 

:^m^m PCRT^i? y ai;^— (1990) fjit^iz.tim.(^^m^l^m^(D:^mi^ 

C-DPP (y^:fy^u=:./i^2 ]) ^^m) ^^P^yT^—^i^Xy)M:^^M^. TL 
CiZX^mi^X^ ^mM(7):^^-y h-^CDm.y)T2<^i:i^<>Xm'^-i-^ (Ok a d a 
et al. , Eur. J. Biochem. , 255, 52 — 59)o 

15 rga^j#-^i iz.7ik'rm,mmm:^^hf^^DNAt^ h v^^i^^^:^ hfj^^i^Tx^^ 

20 olecular Cloning 2nd Edt. (Cold Sprin 
g Harbor Laboratory Press, 1989) {;i sE^ $ tl 

x^^^^i^mi^mzxmmLx . ^^^t-r^DNA^mMfi^^nx^ 
-Dy':fj>^u=^/i-2mm^^mmf^i^^m-r^^ i^y<^Mxh^x-hx\^\ 
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Nucleic Acid Res. 10, 6487 (1982), Metho 

ds in Enzymology 100,448 (1983) ^OlScSJtl^lS 

:Br<*:6^{:iti. 0 icy 7 h^^i^-T i; :/i/'$^(7)D N A S I S , y:7h[j7aiT^^ 
(TDGENETYX, Xfi, Finland CSCcDClustal XirV^o 

15 -c^>ToS(::l^it^^^^^j^-t-Sr i:;5Sie:^^XfcS:5S. 'BsJx.J^jt^^^-^-^tf D N A 

PBR322, PBR325, pUC19, pUCll 9 ^^a^^tf btb, Zfn^ 

— 1 ac:/n^«-^— , A P LT^n^ — ^^s^lf Pjix-5o ^fc. 

25 |gP>^^^*3V^Xfi^3Sffl-<^J' ^5^ — i: LT. pGEX-2T. pGEX-3T, pG 
EX - 3 X (JgiJi, :7 3r/^-^->rt±^) , pBluescript-, pUCl 
9 (M^r^^±M) ^ pMALC2, pET-3T, pUCNT (WO 9 4/0 3 
6 13(c:|S^) ^-SrfflVNS r i ^X^So :i(D^ib. p U CNTid^tirMi^m^^ Ib 
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^^-^ p NTS a 1 ^^f^^-rS:: td^T'^So 

5 P5^§tl.-r> Escherichia coli ^O^^fjitCl/B tbSo E s c h 
erichia coli^ bT{ii|#(;iPS^$ tlT^ XLl-Blue, BL- 
21, JM109, NM5 2 2, DH5a, HBlOl, DH 5 mf)^^l-f hfl^o 
r<Z)5"^Escherichia coli DH5 a^^tti-lM\^F&^^hti. M:^ 

M-t ^ X V i^^i^X' ^ ^ o ^KD^m'^MWE,. coli DH5a (pNT S 

a 1) \immmm%\ nm^m^. ^^nmummmm^m (^«cmo< t^m:^ 

1TB1#3-^) {;iFERM B P- 6 8 4 4 t LT^f£^i^TV^5o 

15 ^^fiS^:^^Si®Mt5feE scherichia coli K0229 (Jour 
nal of Bacteriology. 1997^, ^179 3058 
-3 0 6 0M) (i^Jmi^if^ AQgj^S^^-Ct T'^V^fcfe, ^ tv^^i^i: LTffl V^ 

20 mx\^x^^-^^^:Lt\z.xK} ^ ^h\z.ni\^^^i)m^^x^^o 

^±^^#)d5E scherichia coli "CfeS^-^fi, LT. L 

3 7'CT'i 7~2 4^rB^tTV>. :L(D^.'i^^m\^x^mm.'^mw^n^x-hi.\'\ ^ 
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m^^. Wt^mmm. ^^x^m^^. mi. (sds-) ir^vr ^ ^ 7vr ^ 
laifi. 'TiJ':f\^=.fV'2.>0m^^mmm.'^^^m-^^'7^^ k. pNTSa i 

1 ) 

Saitoella complicata IFO 10748 CD^fe^$:D 
25 NA^C. S. H o f f m a n bc^):3b'fe (G e n e , 57 (1987) 267- 
2 7 2) TPMLfCo i^^<7)S^:ri-::^/U2j^^^fijcffi^0COa^E^^(^^e(^^4;&^ 
b P C R^CfflV^5■7"^>r -x' — D P S - 1 (5' -AAGGATCCTNYTNC 
AYG A YG A YGT- 3 ' ) ST^D P S - 1 IAS (5' -ARYTGNA 
DRAAYTCNCC- 3 ' ) ^^ffLfCo ^^^^S. T'tj^ L/cia^lJtpCO. Rfi 
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ffiV^TPCR.^ 9 4^:. 3 ^j^m(DmMm(DWi. 9 4°C. 1 5}— ► 4 3 "C. 2 ^-^ 7 

2 5)■<^1^^i5'^^^4 0Iel^i9jS-r::i:i-j:'9tTV\ i. 2%T;^'n— 

5 ^LT#?3ttfc*^2 2 0 b p(^8^.>t^<i^/l-J;'9^'9tiiLTDNAttm=^5^ h ( 
Sephagl as (^^) BrandPrep Kit, T -CX A :7 t 

^dr-/ h(pT7BlueT — Vector Kit, NOVAGEN|±i^) ^ 
fflV^T:^fli0^mffl•^i5^ ^-{'^7 t=-=i^i5^l-> pT7-S aDPS^#/c:o D 
10 NAilSid^J^DNAi/— (3 7 7M> — ^-^^/^-v— ^±M) 

V^, DNA v'— i^^V^^^e 5, h — ^:/ai7W-v — tt®[. AB I PRISM ( 
^:|^) B i g D y e (jS^) Terminator Cycle Sequ 
ence Ready Reaction Kit With AmptiTa 
q i^mmm) DNA polymerase, FS) ^^fflLT, ^(D^Y) 

zfu:^;\^m.^n^-:^^^^^2mm'^^mm\^w^^^i^m^(r>^m tcdf l lg 

RAJ ;eiSM.ai-»i:fcn i <9 , mhnf'W.n\±'fiJ-:f\y^7V2m^'^^^B(Dm. 

20 

Saitoella complicata IFO 10748 (Dfi^^^ 
z=.}V2'mk'k^Ummi.=i-h^'t>f\.^ 2 2 0 b p(DDNA8ff>|-^i^Op T 7 - S 
a D P S^i^ ^ — DNAO . O 3 g ^>^V^, P C R^O":?"^ ^ S a - 1 
25 S (5' — G AG ACCAG ACGAAACGC ACCA— 3 ' COlS^U^l^o) 
S.t;«Sa-2AS (5' -TGGTGCGTTTCGTCTGGTCTC- 3 ' 

comm^n-^) ^fflv^xpcR (9 4*^ 3^-^ (94'c, so^^^-^sst:, 3 

0#-^7 2°C, 1^) X 2 Slh^f i5^/l'i^<9iSL-*7 2°C, 5 4 ^t:) ?:^TV^, 
1- 2%T;^fn-;^ (SMiti^) J: 5 ^/^m^?*»]^^TV^, ^ i 4 5 b p co^ 
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>i-^y/Vj; '9mbTDNAttffi^5/ h (Sephaglas imU) Br 
andPrep Kit, T ^ M.^ t ^^-^ i^T ^ ^>^V^TJft 

mi^tio ::.(D'DNAm}imi 0 0 n g^m^\ hmm^^v ^^^^ 

5 

Saitoella complicata IFO 10748 (D^^i^D 

NA^mmmmE c o R I x-^m\^. o. 8%T;^f^^;^^/^^ffiv^fcmm^»J 

^ffo/cio ^(D^/]y^T/^:^ V (O. 5M NaOH> 1. 5M NaCl) 
10 ^fife^i*:. (0. 5M Tr i s -HCl (pH7. 5) , 1. 5M Na 

o X s s c^fflv^T— Bfe. l^lfi^ b^i^;^:7T — ^-itfco ^60:7^/1-^57— :Sr^j^ 
15 i^a ^^Itm^troyto -r^^:b*>. — HVn-T P iJ^-T 3 (r-^-> 

20 ^PB^xN-Y:^y i5^^X$i^:^Co rcD^^-zI^^'— ^ 6M^^, O. 4%SDS^-&ti' 
0. 5 XS S C^?^^fflV^T4 2*^-^2 0 5^2 iHlgfc^-^. 2 X S S C^'/|^>lr.m 



(^Jfe^J 4 ) 

Saitoella complicata IFO 10748 cO^fefl^D 
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ff\^\ ^1 0 k b pf+j£ODNA»f>t^y/^J:<9^«9ffiUTift^-r5:i^{^J:^). 
yr—i^^iyh h^-7"v?— :/^±®i) ^fflv^T^<7):7T— ^^(DE c o R ilJ--r 

i^^/^r^fTofCo ^LT. :^^®XL 1 - B 1 u e MR A (P 2) 

TNZ Y^^ltftS (5 g/L NaCl. 2g/L MgS04-7H20. 5 

g/L mm^^^. lOg/L NZT^I^-. 18g/L ( p H 7 . 5 

) ) ±}c:nz Yl*:^^^^ (NZ Ysp^j§^(D*^(^;^^t8 g/L) tthi^mm 

Jiyy^^ T — l^T/i^:^ V (0. 5M NaOH. 1. 5M NaCl) "C^^ L 
f::^. (0. 5M Tris-HCl (pH7. 5), 1. 5M NaCl 

:L(D-7T — ^J(Dmmm^m^^. ±150 S a - 1 SSU«S a - 2 AS^ffiV^PC 
R?rfTofcir6. 6t5fci;i 1 4 5 b p<DDNAWf>i-j55;^ffiT'#fCo ^rT'M^i^ 

^#t*5C#?±. 1 9 9 0<^) {ZltJ^oT. :7t— v^DN A ^P^LfCo iiMbfc:7 
, 25 T-^^DNA^. a-^i/ir-rSfci?). ^JPB^^S a 1 I . S a c I 

(0. 5M NaOH, 1. 5M NaCl) T'^^^^i:. tffP (0. 5M T 
ris-HCl (pH7. 5) , 1. 5M NaCl) Lfc^. KN + 

{T-^^^^ M±M) ^^7V\^mf^. 2 0 X S S C^fflV^T— Bfe. lMf 
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^ 7:^:^:7 5-^$ -^fd^ ^0:7 ^ /u^j^-sr^^L. 8 o°c-v 2mmmHi-f^n 

^F^^>^:/y y^X^ii-fCo ^<DZ7 ^ 6M^m. O. 4 % S D S ^-^tf 

0. 5 X S S C^^^^fflV^-e4 2^-e2 0^2lH]i5fe#^, 2 X s s c;^i^<Sr^v> 
10 5^9-2 in gfci^Lfco :i<o:7^/v^57 — :Sraii/yN:x;^ K<ir ^/u;^irv;^f^^ ( 

T-v~>-^ A:7r /i^-^fyrx^-r :^7"i5'^tiSl) {^gU/c^. X^:7^7^J^{:i^^$i^: 

MRB^^S a 1 I T-^t9rL/^^4. 5 k b t S a c I X^WrVtim 

15 Sa 1 I, Sa c I-C^WfL. 0. 8 %T:^/n— ;^y7V^ffiV>fcm^^K)^fTo 

/l^Xy)m^m\^Xr>NAmm^^y h (Sephaglas (mm) Brand 
Prep Kit. T^iy^ J^:7 r ^^-^i^Ty<^ :tTi^^±m) ^fflV^Tm^Ufc 
DNAJ^Sia^rj^DN Av— i^^i^lh— (3 7 7^^ x-? — dp ^-^^i/V-^— 
20 ) ^fflVN, DNA->— i?'^:^;:<.dr 5^ h (/^° — =3r ^tS^l, ABI PR I 

S M if^M) B i g D y e (^^) Terminator Cycle S 
equence Ready Reaction Kit With Ampt 
i T a q (W^Mm) DNA polymerase, FS) LT. ^ 

25 ^CO^:^. aE^IJ^(^iB^J##l (7) 1 1 2 4 ICIS a 1 li:?--!' 1 2 4 1 Cl S 

LTV^SSal I (COV^T^i9<^SiJRBKff>T-^il-<fc^ ^5 3 k b pOK^^TJ-x S 
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mhf)^i'^'t:5^tt^X'^f:io 3^<Di:>N AWf>f<D O h(D , m 1 . 6kbpC^DN 

5 #^>i^fciE^J^^ Journal of Biological Chemi 
stry. 1990^, M265#, 13157—13164 H(-IE^O Sac 
charomyces cerevisia e <Z)t'';^7 :/ Uc^-ZV 2 i^^n'J^fe^^ift 

10 ^9—173076 {:ilS^<7) Schizosaccharomyces pom 

b e ^^(Dy'^:^zf\^=^/u2mm'B-^mmtitmvf't:is. i^c< dnas i s 

(^m0»J 5 ) 

15 mm\^tiyT-i^DNAxy)y'':fyzfu=^7i^2mm'^^mm^=^—h^-r^m^^ 

U^(D^^m^li^-r^. -^fifeDNAir^-f a -N 1 (5' -AACATA 
TGGCCTCACCAGCACTGCGG-3' (^SEJU^l^o) S.D^Sa-C 

(5' -AAGAATTCCTATCTTGACCTAGTCAACAC — 3' 
C0iS^iJ^4^o) $:fflV^T||^£^J3 ^R^(;lPCR<£r^TV^. ^Jpgg^SNde I ^"a? 
20 E c o R I X-mmi^tlW:. ^^m^i^ iJ' — pUCNT (WO 9 4/03613 

mm) i^nAi.xy'':^zfi^^/i^2mm^^mmm.B^<Dm'^^i!^i^-. pnts 

25 

(^Jfe«3J 6 ) 

ipm y^tiv" :^ y =^ 2mm'^^mmm.^^(D^^^ ^ NTS a i ^s:;^ 

a{^^AL. 1 0 m L (7) L B It JftX' 3 7 °C. — Bfe^^ ®^ 
3S'L>5)-gl (3 0 0 011]^. 2 0^^?^) XMi^tio 
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^(Dmi^^imL(D3%mm:^mm^mmi.. i2o°c. so^mmmw^. 

2mL(^ 1 4%7Km:it-r h V ^> i»7K^?^^J^JD LTH(- 1 2 0°C. 1 5 ^mm^ 
SUfCo ^(D^mm^3TnL(D^^'^ly ' ^ y^x:iy<y—/U (10 : 2) 

i^^i^mmw-^vi-^h^'^z^^- immm^mm. lc-ioa) (c:j:«95>wb 

:^Co ^gt{-ttj®*ti:*7^ A (YMC-pack ODS-A. 2 5 0 X4. 6 mm. 
S-5/im, 120 A) ^^V^, ^^iJ^y— . ^ y .-^^ (2:1) ^^m^CD 

10 i^Qio^^ffib:^^o 2 (^^Ufco EI 2 9 y"' :^ u =. /]^ 2 

mmi)^^^±m\^f£^^=^^>-^^ j^Q^o^^ ^m-r^j: oi^:^i^t=.:i t^^^i!)^ 

^i^hintimi^:^:km^^B. col i DH5a (pNT Sal) {iii^S 

15 m^nm^mj^^^ji^jim^mm^m (^^efemo < iti^M i r g i s 3 -^) 

l¥8^ 1 7 Bt^^fELf:: (g:fe§^F E RM B P-6 8 4 4) „ 

(mmm ? ) 

20 cherichia coli K0229}i, ^it-fe^^^^^^^^ ^7 "^^ v'>' 

»t4:7°^:^5; K-h (pKA3) Iz^W^tifciiKmxmW^th^ m^^:^^ h'lim 
W-r^ t^m^^j:^ ^ ^:^S5{^^JoTV^S (Journal of Bacteri 
ology 1997 ^179 3058-3060 M) o ^(D^mmz 
p NT S a 1 ^^A-r6f;i46. K O 2 2 9 p N T S a 1 ^^A^. TVt°ixy 
25 ^^^tf 1 0 mLCOL B^lfe-eS 7°C, — BfeM^pl^^L. ^c7) 1 "/o^^iTcTfeT 
>'t°v-y :/^^|>l 0 mLOL B^i^&{:i^M^. $b{^37'C. — 
-rS*^9lHli^'9igLfc^. T^-ti'^y y >^^tf L BTT'V— >^ 
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HJSM 7T'f^®lLfcp NT S a 1 ^^ALfcK0 2 2 9*5^^ 1 OmL<7:)LBl# 
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Sequence listing 
<110> Kanaka Corporation 

5 

<120> =:i:>'1fVAQ,o^M5t& 

<130> T549/QX-GT2 

10 <150> JP P1999-237561 
<151> 1999-08-24 

<160> 2 

15 <210> 1 

<211> 1653 
<212> DNA 

<213> Saioella complicata 
20 <400> 1 

ttttgtgggg tcgaaaagtc ggcacgggtg caggttcggc ttgagaccag taaaggctcg 60 

gagattgagt tcaggacaaa gctttgatcc gtgaggtcta catcttcagc aaatcatttc 120 

25 aaatccatat acc atg gcc tea cca gca ctg egg ata ega age ate age 169 

Met Ala Ser Pro Ala Leu Arg He Arg Ser He Ser 
1 5 10 



tct ega tea ate gee tet ctg ega teg gtt ace eta aga aea gee teg 217 
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Ser Arg Ser lie Ala Ser Leu Arg Ser Val Thr Leu Arg Thr Ala Ser 
15 20 25 

gca cct tea tta cga eta aga tgt ace ceg acg age egg eca teg agt 265 
5 Ala Pro Ser Leu Arg Leu Arg Cys Thr Pro Thr Ser Arg Pro Ser Ser 
30 35 40 

tea tgg get get get gtg tet teg gcg teg aga ctg gtt gag ect gat 313 
Ser Trp Ala Ala Ala Val Ser Ser Ala Ser Arg Leu Val Glu Pro Asp 
10 45 50 55 60 

ecg aat eaa ect cte ate aat ceg etc aac ttg gte ggt eee gag atg 361 

Pro Asn Gin Pro Leu He Asn Pro Leu Asn Leu Val Gly Pro Glu Met 

65 70 75 

15 

tea aat ett aca tec aac ate ega tet etc etc ggt tea gga eae ect . 409 

Ser Asn Leu Thr Ser Asn He Arg Ser Leu Leu Gly Ser Gly His Pro 
80 85 90 

20 tet etc gae act gte get aaa tac tat gtt eag tet gag gga aag eat 457 
Ser Leu Asp Thr Val Ala Lys Tyr Tyr Val Gin Ser Glu Gly Lys His 
95 100 105 

att cgt ecg etc atg gta ctg ctg atg get eag gcg aeg gag gtt gcg 505 
25 He Arg Pro Leu Met Val Leu Leu Met Ala Gin Ala Thr Glu Val Ala 
110 115 120 



eca aaa gtt eag ggt tgg gag aag gte gtg gag gtt ecg gtg aac gag 
Pro Lys Val Gin Gly Trp Glu Lys Val Val Glu Val Pro Val Asn Glu 



553 
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125 130 135 140 

gga etc gca cca cca gag gtg etc aat gac aag aac cca gat atg atg 601 

Gly Leu Ala Pro Pro Glu Val Leu Asn Asp Lys Asn Pro Asp Met Met 
5 145 150 155 

aac atg agg tea gga cea tta acg aag gac ggc gag ate gag gga cag 649 

Asn Met Arg Ser Gly Pro Leu Thr Lys Asp Gly Glu lie Glu Gly Gin 
160 165 170 

10 

aeg teg aat ate etc gee teg caa egg egg ttg get gag ate acg gag 697 

Thr Ser Asn He Leu Ala Ser Gin Arg Arg Leu Ala Glu lie Thr Glu 
175 180 185 

15 atg ate cat gca gca tea etc etc cac gac gac gtt ate gac get tec 745 

Met He His Ala Ala Ser Leu Leu His Asp Asp Val He Asp Ala Ser 

190 195 200 

gag ace aga ega aac gca cca tec gga aac cag gca ttc gga aac aag 793 

20 Glu Thr Arg Arg Asn Ala Pro Ser Gly Asn Gin Ala Phe Gly Asn Lys 
205 210 215 220 

atg gcg att ttg get ggt gat ttc ttg ttg gga egg gcg tct gtt gca 841 

Met Ala He Leu Ala Gly Asp Phe Leu Leu Gly Arg Ala Ser Val Ala 
25 225 230 235 

ttg gcg agg ttg cgc aat ceg gag gtg att gag ctt ttg get act gtt 889 

Leu Ala Arg Leu Arg Asn Pro Glu Val He Glu Leu Leu Ala Thr Val 
240 245 250 
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att gca aac ttg gtt gag gga gag ttc atg cag ttg aaa aat act gtt 937 

lie Ala Asn Leu Val Glu Gly Glu Phe Met Gin Leu Lys Asn Thr Val 

255 260 265 

5 

gat gat gcg att gag get acg gcg acg cag gaa acg ttc gat tac tat 985 

Asp Asp Ala lie Glu Ala Thr Ala Thr Gin Glu Thr Phe Asp Tyr Tyr 

270 275 280 

10 ttg cag aag act tac ttg aag act gcg tec ttg att gcc aag teg tgc 1033 

Leu Gin Lys Thr Tyr Leu Lys Thr Ala Ser Leu lie Ala Lys Ser Cys 

285 290 295 300 

aga gca agt gcg ctt ctg ggt ggt get acg cct gag gtt get gat get 1081 

15 Arg Ala Ser Ala Leu Leu Gly Gly Ala Thr Pro Glu Val Ala Asp Ala 

305 310 315 

get tat get tac gga agg aac ctt ggt ttg gca ttc cag ate gtc gac 1129 

Ala Tyr Ala Tyr Gly Arg Asn Leu Gly Leu Ala Phe Gin lie Val Asp 
20 320 325 330 

gac atg etc gac tac acc gtc tec get ace gac etc ggt aag cec gcc 1177 

Asp Met Leu Asp Tyr Thr Val Ser Ala Thr Asp Leu Gly Lys Pro Ala 

335 340 345 



25 



ggt gca gac etc cag etc ggt etc gcc acc gcg ccg gcc etc ttc gca 1225 
Gly Ala Asp Leu Gin Leu Gly Leu Ala Thr Ala Pro Ala Leu Phe Ala 
350 355 360 
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tgg aag cac cac gcc gag etc ggt ccc atg ate aag cgc aag ttc tct 1273 

Trp Lys His His Ala Glu Leu Gly Pro Met He Lys Arg Lys Phe Ser 
365 370 375 380 

5 gac cca gga gac gtc gag cgt gca cgc gag ttg gtc gag aaa agt gat 1321 

Asp Pro Gly Asp Val Glu Arg Ala Arg Glu Leu Val Glu Lys Ser Asp 

385 390 395 



gga ttg gag aag acg aga gcc ttg 
10 Gly Leu Glu Lys Thr Arg Ala Leu 
400 

ttg gat gca att egg acg ttc ccg 
Leu Asp Ala He Arg Thr Phe Pro 
15 415 420 



gcg gag gag tat gcc cag aag gcg 1369 

Ala Glu Glu Tyr Ala Gin Lys Ala 
405 410 

gag agt ccg gca egg aag get ttg 1417 

Glu Ser Pro Ala Arg Lys Ala Leu 
425 



gag cag ttg acg gac aag gtg ttg act agg tea aga taggaattcgaget 1467 

Glu Gin Leu Thr Asp Lys Val Leu Thr Arg Ser Arg 

430 435 440 

cggtaccegg ggatcetcta gagtcgacct gcaggcatgc aagcttggct gttttggcgg 1527 

atgagagaag attttcagcc tgatacagat taaatcagaa cgcagaageg gtctgataaa 1587 

aeagaatttg cctggcggca gtagegcggt ggtcceacct gaceccatgc egaacteaga 1647 



agtgaa 



1653 
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<210> 2 
<211> 440 
<212> PRT 

<213> Saioella complicata 

5 

<400> 2 

Met Ala Ser Pro Ala Leu Arg He Arg Ser He Ser Ser Arg Ser 

15 10 15 

He Ala Ser Leu Arg Ser Val Thr Leu Arg Thr Ala Ser Ala Pro 

10 20 25 30 

Ser Leu Arg Leu Arg Cys Thr Pro Thr Ser Arg Pro Ser Ser Ser 

35 40 45 

Trp Ala Ala Ala Val Ser Ser Ala Ser Arg Leu Val Glu Pro Asp 

50 55 ~60 

15 Pro Asn Gin Pro Leu He Asn Pro Leu Asn Leu Val Gly Pro Glu 

65 70 75 

Met Ser Asn Leu Thr Ser Asn He Arg Ser Leu Leu Gly Ser Gly 

80 85 90 

His Pro Ser Leu Asp Thr Val Ala Lys Tyr Tyr Val Gin Ser Glu 

20 95 100 105 

Gly Lys His He Arg Pro Leu Met Val Leu Leu Met Ala Gin Ala 

110 115 120 

Thr Glu Val Ala Pro Lys Val Gin Gly Trp Glu Lys Val Val Glu 

125 130 135 

25 Val Pro Val Asn Glu Gly Leu Ala Pro Pro Glu Val Leu Asn Asp 

140 145 150 

Lys Asn Pro Asp Met Met Asn Met Arg Ser Gly Pro Leu Thr Lys 

155 160 165 

Asp Gly Glu He Glu Gly Gin Thr Ser Asn He Leu Ala Ser Gin 
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170 175 180 

Arg Arg Leu Ala Glu He Thr Glu Met He His Ala Ala Ser Leu 

185 190 195 

Leu His Asp Asp Val He Asp Ala Ser Glu Thr Arg Arg Asn Ala 

5 200 205 210 

Pro Ser Gly Asn Gin Ala Phe Gly Asn Lys Met Ala He Leu Ala 

215 220 225 

Gly Asp Phe Leu Leu Gly Arg Ala Ser Val Ala Leu Ala Arg Leu 

230 235 240 

10 Arg Asn Pro Glu Val He Glu Leu Leu Ala Thr Val He Ala Asn 

245 250 255 

Leu Val Glu Gly Glu Phe Met Gin Leu Lys Asn Thr Val Asp Asp 

260 265 270 

Ala He Glu Ala Thr Ala Thr Gin Glu Thr Phe Asp Tyr Tyr Leu 

15 275 280 285 

Gin Lys Thr Tyr Leu Lys Thr Ala Ser Leu He Ala Lys Ser Cys 

290 295 300 

Arg Ala Ser Ala Leu Leu Gly Gly Ala Thr Pro Glu Val Ala Asp 

305 310 315 

20 Ala Ala Tyr Ala Tyr Gly Arg Asn Leu Gly Leu Ala Phe Gin He 

320 325 330 

Val Asp Asp Met Leu Asp Tyr Thr Val Ser Ala Thr Asp Leu Gly 

335 340 345 

Lys Pro Ala Gly Ala Asp Leu Gin Leu Gly Leu Ala Thr Ala Pro 

25 350 355 360 

Ala Leu Phe Ala Trp Lys His His Ala Glu Leu Gly Pro Met He 

365 370 375 

Lys Arg Lys Phe Ser Asp Pro Gly Asp Val Glu Arg Ala Arg Glu 

380 385 390 
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Leu Val Glu Lys Ser Asp Gly Leu Glu Lys Thr Arg Ala Leu Ala 

395 400 405 

Glu Glu Tyr Ala Gin Lys Ala Leu Asp Ala lie Arg Thr Phe Pro 

410 415 420 

Glu Ser Pro Ala Arg Lys Ala Leu Glu Gin Leu Thr Asp Lys Val 

425 430 435 
Leu Thr Arg Ser Arg 

440 
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